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REMARKS 

Reconsideration and reversal of the rejections set forth in the Office Action of October 3, 
2008 are respectfully requested. 

Claims 2, 4-7 and 17-18 have been canceled herein without prejudice. Claims 1 , 3, 8, 10, 
13, 19, 20-25, and 27-28 have been amended. New independent method claim 29 has been added. 
Independent claim 1 is directed toward a target/backing plate assembly, and claims 3, 8-16 and 
27-28 depend, in one form or the other, from independent claim 1. New claim 29 is an 
independent method claim with claims 19-26 of the application depending in one way or another 
from independent claim 29. 

The invention pertains to target/backing plate assemblies having improved bonding 
strengths and to methods for providing same so that the target/backing plate assembly will be 
better able to withstand delamination stresses such as those that occur at high operating power. 
Claim 1 now specifies that the target and backing plate meet along a plurality of different depth 
level locations in the interfacial surface area. Further, each of the depth level locations includes a 
protruding member formed in either the target or backing plate and a negatively angled cavity 
formed in the other of the target and backing plate. The target and backing plate are composed of 
metals having different hardnesses whereby one of the target and backing plate is accordingly 
softer than the other. Each of the depth level locations includes a diffusion bond formed between 
interfacial surfaces of the target and backing plate located thereat. The assembly further comprises 
a mechanical interlock at each of the depth level locations that is defined by a filling of the softer 
material into the negatively angled cavity portion. It is accordingly apparent that the assembly 
provides improved bonding in that differing depth level bonding locations are provided wherein at 
each location, a negatively angled cavity is formed. In each of these locations, a diffusion bond is 
formed between the target and backing plate, and a mechanical interlock is provided by filling of 
the softer material into the negatively angled portions of the cavity. 

Independent method claim 29 also calls for the provision of differing depth level locations 
in the interfacial area formed between the target and backing plate. A protruding member is 
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provided on one of the target and backing plate members, and a negatively angled cavity is 
provided in the other of the target and backing plate members at each of these depth level 
locations. The assembly is pressure consolidated under selected pressure and temperature 
conditions to form a diffusion bond between the target and the backing plate at each of the depth 
level locations while forming a mechanical interlock at each of the depth level locations. The 
mechanical interlock is defined by a filling of the softer of the target or backing plate into the 
negatively angled cavities, which cavities are provided at each of the depth level locations. 

Paragraphs 2-5 of the Office Action detail a rejection under 35 USC §112, second 
paragraph. It is respectfully submitted that the amendments to the claims mentioned in those 
paragraphs have obviated this rejection. 

All of the clahns stand rejected in light of varying combinations of Lynn et al . , Hunt et al. , 
Kusakabe et al., Zhang, Beier et al., and Gogh et al., with certain of the claims being rejected in 
light of Lynn et al. by itself. Hunt et al. by itself, Kusakabe et al. by itself, or Zhang by itself. As 
amended, all claims are neither anticipated nor obvious in light of the reference patents either 
considered singly or in combination. 

Turning first to Lynn et al. , U.S. Publication 2003/0178301, this discloses a target/backing 
plate assembly wherein the so-called "racetrack" or heavily eroded area of the target is provided 
with "extra" target material. The target material may be sprayed, bonded, or cast onto its mating 
backing plate. In order to provide for this enlarged target material region in the high erosion 
areas, the backing plate is made to have a correspondingly enlarged groove in those areas for 
mating with the large portion of the target. This patent does not teach or suggest the provision of 
a diffusion bond as herein required in all solicited claims, nor does it teach the provision of a 
mechanical interlock which is formed in each of the negatively angled cavities as is now set forth 
in all patent claims. 

Hunt et al., U.S. Patent 5,836,506, is directed toward a target/backing plate assembly 
wherein one of the bonding surfaces is either roughened or provided with a plurality of holes 
therein. This disclosure is not at all suggestive of the provision of the negative angled cavity as set 



Serial No. 10/529,704 



-8- 

forth in all claims at bar, and Hunt et al. does not contain any teaching of a mechanical interlock 
that is formed at every depth level location as now set forth in all of the solicited claims. Although 
a variety of target materials and backing plate materials are disclosed in this reference, it would 
not inevitably follow from the reference that a mechanical interlock would be formed at all, much 
less one that exists at a negatively angled cavity portion of the interface. 

Kusakabe et al. , U.S. Patent 4,964,969, does not teach the plurality of different depth level 
locations formed in the interfacial surface as herein required, nor does it teach or suggest the 
negatively angled cavities formed at each of the depth level locations. Still further, the *969 is 
devoid of any suggestion as to the provision of the protrusions as herein required, and this 
reference is not at all suggestive of the mechanical interlock or diffusion bonding limitations now 
set forth in all of the claims at bar. 

Cobalt targets that are diffusion bonded to an aluminum or copper backing plate by use of a 
titanium interlayer are taught in U.S. Patent 6,071,389 (Zhang). This reference is not at all 
suggestive of the plural depth level locations as specified in the instant claims, and there is no 
provision as to a negatively angled cavity located at each of these depth level locations or to the 
formation of a mechanical interlock at these cavity portions, both of which are required in all 
claims at bar. 

Beier et al., U.S. Patent 6,274,015, does not teach or suggest the plurality of differing 
depth level locations as set forth in the claims at bar, nor does it teach the negatively angled cavity 
portions that are located at each of the depth level locations or the protrusions or the mechanical 
interlocking limitations that are now set forth in all of the claims. 

Gogh et al. , U.S. Patent 6,620,296, is directed toward a physical vapor deposition system 
wherein the target sidewall is provided with an undercut thereon that defines a net erosion area and 
a net redeposition area. This reference does not teach or suggest the provision of the plurality of 
depth level locations as set forth in the claims at bar nor does it teach the provision of negative 
angled cavities at those locations. Further, this reference contains no hint or suggestion as to the 
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. provision of the protrusions as herein specified, nor does it teach the mechanical interlock or 
diffusion bonding limitations of the claims. 

Lest the Examiner think that the presently solicited claims are directed toward trivial 
arrangements or combinations, his kind attention is directed toward Examples 2 and 3 of the 
present application appearing on page 7. With regard to Example 2, a tantalum target/copper zinc 
backing plate is joined in the configuration shown in Fig. 5 (without an interlay er being provided). 
After bonding, the partition force required to separate a 12-inch diameter tantalum target from a 
copper/zinc backing plate was estimated at 96,000 pounds. In Example 3, a tantalum /copper zinc 
assembly was provided in the configuration shown in Figs. 3 and 4. After HIPing at the 
conditions set forth in Example 3, an average force of 30,000 pounds was required to separate the 
target from the backing plate. In sharp contrast, and as set forth in the first few sentences of 
Example 3, the diffusion bond strength of a traditional tantalum target/copper zinc diffusion 
bonded backing plate assembly was, on the average, 12,112 psi. Accordingly, significant 
improvement is shown by the assembly and procedures set forth in the instant claims. It is noted 
that tantalum/copper alloy assemblies are the subject of dependent claims 1 1-12 and 21-23 at bar. 

For all of the above reasons, it is respectfully submitted that all solicited claims are in strict 
conformity with the patent statutes. A Notice of Allowance is accordmgly solicited. 

The Examiner is invited to call the undersigned attorney if, during the course of 
reconsideration of this application, any question or comment should arise. 

Respectfully submitted, 

WEGMAN, HESSLER & VANDERBURG 

By 

Bruce E. Peacock 
Reg. No. 28,457 

Suite 200 

6055 Rockside Woods Boulevard 
Cleveland, Ohio 44131 
216.642.3342 
December 30, 2008 



